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ABSTRACT: 

PURPOSE: To reduce leak currents and to realize a highly 
efficient 

semiconductor device with a buried high-resistance layer by 
a method wherein 

the first-layer sidewall is constituted of a plane (111) B 
in a III-V compound 

semiconductor material structure provided with a conductive 

first layer buried 

in a non- conductive second layer. 

CONSTITUTION: A photodiode 12 is buried in a 
high-resistance current-blocking 

layer 13 on a semiinsulating (001) InP substrate 11 and, 
thereon, a 

field-effect transistor 14 is constructed. The side wall 
of the photodiode 12 
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is a mesa- structure plane (111) B formed using an etching 
mixture of HBr and 

H<SB>3</SB>PO<SB>4</SB>. The field-effect transistor 14 is 
built of an InP 

layer selectively formed by the hydride VPE method on the 
high- resistance 

current-blocking layer 13 and electrodes 25 built on the 
InP layer. In this 

design there is perfect element isolation involving the 
plane (111) B between 

the photodiode 12 and the MES field effect transistor 14, 
which greatly reduced 
leaks . 
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